1 Introduction Docosahexaenoic acid-containing phospholipids (DHA-PLs) are currently receiving attentions due to their novel physiological functions1) . DHA-containing phosphatidylcholines (DHA-PCs) with specific acyl groups inhibit 5-lipoxygenase2) as well as lecithin : cholesterol acyl transferase in vitro3). Enhancement of discriminatory shock-avoidance learning in rats was also observed after intraperitoneal injection of DHA-PC in vivo4) . These results suggest that the molecular species are important to the functions of DHA-PLs . Physiological functions of DHA-PLs should also be affected by the phospholipid polar base group because n-3 highly unsaturated fatty acids (HUFAs) supplemented in cell culture medium are predominantly incorporated into phosphatidylethanolamine (PE), as compared with phosphatidylcholine (PC)5),6). The intention of the present study is to compare the promotional activity of various individual PL molecular species and classes on retinoic acid (RA)-induced cell differentiation , and growth inhibition. Individual DHA-PL molecular species, i.e. 1-palmitoy1-2-docosahexaenoyl-sn-glycero-3- 
; XDPE, 2-docosahexaenoylated phosphatidylethanolamine ; DHA-FFA, docosahexaenoic acid ; DHA-EE, docosahexaenoic acid ethyl ester ; n.d., not detected.
with 0.5 mL of NBT solution, which contained 2 mg/mL of NBT and 200 ng/mL TPA in phosphate-buffered saline (PBS, pH 7.4), and then incubated for 30 min at 37°C. The cells were washed with aliquots of PBS and suspended in 0.1 mL PBS. HL-60 cells do not produce superoxide anions (02-), but differentiated HL-60 cells produce 02-, and show blue-black formazan deposits by NBT reduction. The NBT positive cells that contained intracellular blue-black formazan deposits were counted with a hematocytometer.
The results of NBT reduction are based on a positive number of cells over total cells of at least 200 cell counts.
2.4 Determination of cell growth When HL-60 cells were seeded at a density of 5 x 104 cells per mL, various DHA-PLs dissolved in ethanol were added to this culture medium at a final concentration of 12.5 LIM or 62.512M. Final concentration of ethanol was below 0.1% (vol/vol). HL-60 cells were grown in this PL-supplemented medium for 120 h. Cell number was determined with a hematocytometer.
2.5 TNBS quenching with supplemented PEs. TNBS selectively binds to amino groups of PEs, phosphatidylserines, and proteins, and quenches these fluorescent intensity accordingly. Using this technique, the incorporation of PEs into HL-60 cells can be evaluated. The TNBS quenching method of Grunberger et al. 11) was employed in this study with minor modification.
After preincubating HL-60 cells with 12.5 M PEs or ethanol as a control for 48 h, 4 x 106 of these cells were washed twice with PBS and then resuspended in 5 mL PBS. These cell suspensions were mixed with 5 mL of 2 which is a hydrophobic fluorescent probe for cell membranes, and incubated for 30 min at 37 °C . These HL-60 cells treated with DPH, were divided into two groups, then washed twice with PBS. One group was resuspended in 1 mL TNBS solution (2 mg/mL in cold PBS) and the other in 1 mL cold PBS alone as a control. Incubation was carried out for 1 h at 4°C, then both groups were centrifuged (1200 rpm, 5 min) and suspended again in 3 mL PBS.
Fluorescence intensity (FI, excitation wave length 360 nm, emission wave length 450 nm) was measured by a Hitachi 650-60 fluorescent spectrophotometer (Hitachi Co., Ltd., Tokyo, Japan). Fluorescence quenching (FQ) was determined as follows :
FQ (%)={(FI of control-FI of TNBS added)/(FI of control-FI of DPH free cells)) x 100 2.6 Statistical analysis Statistical analysis was carried out using Student's t-test. Differences between various PLs were tested at p<0.01 or p <0.05. (Fig.  1) , and increasing level of NBT reduction was obviously lower than that of ODPC. Morphological changes of HL-60 cells treated for 24 h after adding RA were not significantly different among DHA-PL supplemented and unsupplemented cells. 3.2 Effect of the differences in base groups of DHA-PLs on retinoic acid-induced differentiation of HL-60 cells. NBT reduction by the cells preincubated with 12.5 keM ODPE before adding RA reached. 72.8% (Fig. 2) . This value was much higher than ODPC, which has the same acyl combination. NBT tors involved in the differentiation of HL-60 cells. Choice of fatty chain in position sn-2, in combination with the polar base group in the PL molecule, is a critical factor for designing an effective lipid chemical form for RA-induced cell differentiation and cell growth of HL-60 cells. In conclusion, PLs that contain saturated or monounsaturated fatty chain in position sn-1, and DHA in position sn-2 in combination with ethanolamine as a polar base group, are considered the most beneficial therapeutic lipids against cancer cells. Side effects could be substantially decreased by applying these therapeutic DHA-PLs.
